A total of 1633 Wistar rat fetuses was used to determine weights of the fetus and several fetal organs on days 17 to 21 of gestation. Heart, lung, liver, kidney, stomach, intestine, brain, femur, thyroid and adrenal weights were recorded. Growth curves of the whole body and organs were calculated. A linear semi-log relationship between organ weight and day of gestation was shown. The doubling weight times were 1·5 days for whole bodies and for organs they ranged between 0,9 (spleen) and 3,4 (adrenals) days. A correlation between the rate of organ growth and the start of the organ function was observed.
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In experimental studies on reproductive, prenatal teratogenic or biochemical problems in the rat one essential parameter, besides morphological aspects, is the determination of the weight of litter and pups to decide whether any intrauterine effect has occurred. Toxic effects may cause either general growth retardation or malformation which can lead to an altered weight of litter and fetuses.
A number of workers report on litter size, weight gains and growth curves of total litters and fetal whole bodies at different stages of gestation (Norman & Bruce, 1979a, b; Knox & Lister-Rosenoer, 1978; Kasser, Mabry, Benyshek, Campion & Martin, 1983) but there are few reports on fetal organ weights and weight gains (Scott & Goecke, 1982) . No studies have been found which give values for the growth of all major organs on consecutive days during the late phase of fetal development. This is of particular interest because most tera'togenic, biokinetical and biochemical studies are carried out during this time.
It was the purpose of this study to provide data on the weights of thoracic and abdominal organs, endocrine glands, brain and femur in the rat fetus during this period of rapid growth between 17 and 21 days of gestation.
Materials and methods
Nulliparous 10012-week old albino Wistar rats, Neuherberg strain, maintained as a closed colony at Received 28 November 1984 . Accepted 25 February 1985 inbred generation 28, were used. They were kept in single Makrolon cages on a 12-h dark-light cycle, in environmentally controlled rooms with a constant temperature of 23°C. Food (Altromin Standard diet: Lage, FRG) and water were provided ad libitum. Females were caged with males overnight and mating was confirmed by the presence of spermatozoa in the vaginal smear next morning. This day was defined as day 0 of gestation. All data, reported here, were obtained from an investigation on the biokinetic behaviour of several radioisotopes after intravenous injection in tracer concentrations. The administered dose was 370 kBq and the exposure time ranged from 30 min to 24 h. In fetuses maximum whole body activities were reached between 50 Bq and 500 Bq. There is no indication that doses in such low activities, had any effect on fetal growth and as carrier-free solutions any pharmacotoxic effect could be excluded.
Animals were examined on day 17, 18, 19,20 and 21 of gestation. Only dams bearing more than 8 pups and which had been killed in the morning before 11.00 a.m. were included in this study. 5 fetuses were randomly picked from the uterus of each dam for dissection of the different organs and an additional 3-5 pups were taken to determine whole bodyweight. Fetuses were dissected under a surgical microscope (magnification 6·3 to 16) depending on the age. The following or,gans were removed with microsurgical forceps and gently blotted on wet 'filter paper to soak off adhesive moisture: liver, kidneys, adrenals, spleen, stomach, intestine, pancreas, heart, lungs, thyroid, brain, femur and placenta.
The organs of 5 fetuses were pooled in preweighed Eppendorf vials (immediately closed to prevent evaporation) and weighed as one sample. Mean sample weight was calculated from all samples for each organ for each gestational day. It was expressed as mean ± standard error (SE). The mean organ weight ± SE was obtained by dividing the mean sample weight by the number of individual organs each pooled sample contained. All values were rounded to 0·1 mg.
Regression analyses were made with computerized formulae according to Sachs (1974) .
Results
A total of 164 pregnant rats was used in the study and the average litter size was 12·4 pups per litter. From these 1633 fetuses were studied, 820 were dissected for organ weights and 813 for whole bodyweights (Tables 1 and 2) . Organs which are shown in Table2 were not examined on day 17, and stomach, heart and lung weights were not determined on day 21 of gestation. Predicted whole body and organ weights could be calculated from a linear This means that the incremental gain in organ weight is proportional to the time interval (dt) as n  23  117  105  100  100 100 100 n  42  210  210  210  210 85 120 n  35  110  50  110  110  110 110 110 n  45  95  65  115  115  115 90 185 well as to the weight (dt-ydt) between day 17 and day 21 of gestation (Kretschmann and Wingert, 1971) . Fig. 1 demonstrates the weight increments of several organs, placenta and whole body. The doubling times were calculated from the slope of each curve. They ranged from 0·9 days for spleen to 6·4 days for placenta. The digestive tract, lung and kidneys showed a rapid increase with ]·2 to 1·3 days doubling time. Whole body, liver and heart grew almost at the same rate; they doubled every ]·5 to 1· 7 days. Brain and endocrine glands grew somewhat slower with a doubling time of about 3 days. The weight of organs accounted for 68% of whole bodyweight on day 17; 50% on day 18; 42% on day 19; 34% on day 20, and 28% on day 21 of gestation. Organ weights on day 17 and 21 which were not directly determined were extrapolated from growth curves.
Discussion
The data on absolute organ weights, presented in Tables 1 and 2, provide information about weight gains and growth rates, proportions between organ mass and whole body mass and relationships between different organ systems at the start of and during the period of rapid growth. The accuracy and reliability of the data may be affected by various technical and biological problems. Besides sufficient sample size to reduce statistical errors to a minimum and careful dissection techniques, the weighing procedure holds one of the most critical points, when working in the 0·1 mg range. The problem of low weights was overcome by pooling samples so the standard error was not calculated from individual weights but from pooled samples on the assumption that the variation between and within these samples did not differ significantly.
The small standard errors of the data in the present investigation result from the very large sample sizes (more than 200 individual samples for some of the values) and allow a very good estimate for the definitive weight.
The biological variables, when compiling such data, are: strain of rat, housing conditions, mating periods, implantation times and 'normal' litter size. The results given here refer only to the specific inbred Wistar strain of our colony. However, good agreement has been found with Mystkowska (1980) who cites 1988 mg for fetal weight and 387 mg for placental weight on day 19, and with Norman & Bruce (1979a, b) who recorded 4598 mg for the fetus and 463 mg for the placenta on day 21, both studies in Wi star rats. In Sprague-Dawley rats Graham & Daniel (1984) quote substantially higher fetal weights of about 2240 mg on day 19.
The biological variability of fetal weights among litters and within litters must also be considered. The mating period of'12-14 h does not have any essential influence on the spread of fetal weights as most copulations happen a few hours after the beginning of the dark cycle. Therefore, as reported by Barr (1971) , a restricted mating period would not reduce weight variations.
The duration of the implantation time however, presents a more important variable which cannot be avoided. Zamenhof & Marthens (1982) observed that the implantation times for individual fetuses of the same litter may vary up to 0·5 days. Litter size is another fact which leads to weight variations.
Small litters produce heavier fetuses than large litters but the range of weights is greater. Normal litter size in this strain has been reported to be between 8 and 14 pups (Barr, Jensen & Brent, 1969; Griem, 1975; Padmanbhan & Singh, 1981) . The average of 12·4 fetuses in the present study corresponds well with the findings of Kahan & Rosen (1984) who found optimum results for survival and weaning weights at a mean litter size of 12·5 pups. 
I. lDO
Postnatal growth in rodents has been shown to follow a sigmoidal curve with a point of inflection at about half of their mature size (Pahl, 1968) . Prenatal growth from day 17 through term may also be seen as another sigmoidal curve with a point of inflection near term. On day 22 fetal weights are smaller than expected from a strict logarithmic curve between day 17 and 21 (Knox & Lister-Rosenoer, 1978) .
The whole body growth curve given in Fig. 1 agrees well with results of other workers (above) but the doubling rate (1·5 days) is lower than rats of the Kx-strain. In spite of the fact that growth between day 17 and day 21 fits best a monexponential curve, the point of inflection might be located shortly before day 21 as values are higher than the regression curve would predict on this day. In which case, an even shorter doubling time could be calculated from the present study.
The decrease in the ratio of total organ weight to whole bodyweight has several causes. It is due mainly to the gross increase of body musculature and the rapid growth of the skeletal system; tissues which were not measured in this study. The placenta pp. 16-19. Berlin. Heidelberg, Springer-Verlag.
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does not follow the growth rate of the fetus and increases the disparity between organ and whole bodyweight development.
The increasing blood volume also contributes to whole bodyweight.
Finally, amniotic fluid swallowed by the fetus in late gestation has to be considered as it is removed from the stomach and the intestine before weighing the organs.
The slopes of the organ growth curves are correlated with the time of development of the organs in the embryo, their stage of development at birth and the need for full function at parturition.
Spleen and intestine appear about day 15 in the rat (Rugh, 1968 ) and they show steep inclines and short doubling times. The brain, on the other hand, appears about day 10 and it grows more slowly and is still differentiating after birth. 
